Until the early 2000s, stroke was considered an inherent risk of aging and was rarely prioritized in health systems 1 . However, in 2007, a change occurred that led to the development of processes aimed at improving the effectiveness and efficiency of procedures adopted for post-stroke patients 2 . Swallowing disorder, known as dysphagia, is present in more than 50% of patients with acute stroke, and this condition extends from stroke onset to the subsequent seven days 3 . According to the literature, approximately 21% of stroke patients admitted to intensive care units develop aspiration pneumonia during hospitalization 4 , and the risk of death may increase by up to three times for these patients 5 .
Thus, early assessment of dysphagia in post-stroke patients may minimize the risk of clinical complications 6 . The high hospital cost associated with the care of patients with stroke is well documented in the literature, and dysphagia may increase these costs even more 5 . Patients with dysphagia due to stroke usually require a greater number of procedures (e.g., radiographic examinations) and more antibiotics, stay in the hospital longer, and frequently need to be transferred to backup hospitals 6 . The risk of pulmonary bronchoaspiration in patients with more severe dysphagia should also be considered a factor that contributes even further to increased costs 7 . In Brazil, the Manual of Strokes Care Routine, published by the Ministry of Health in 2013 8 , recommends that all patients who can maintain postural control and alertness for 15 minutes should be screened for dysphagia and, only after this evaluation, may oral feeding be permitted. However, this does not occur in many hospitals, as there is a lack of professionals specialized in the field. Therefore, the specific literature on dysphagia has advocated the establishment of specific indicators for the prioritization of speech therapy for patients 9 . The establishment of these indicators will not only optimize bedside swallowing assessments but will also help reduce hospital costs, as early and safe return to oral feeding is essential for recovery of the patient's overall condition and to reduce the risk of exacerbation or readmission due to aspiration pneumonia 9 . The aim of the present study was to identify indicators of the clinical prognosis of swallowing functionality in patients in the acute phase of stroke to establish indicators for prioritizing speech therapy care in these patients.
METHODS
We carried out a cross-sectional observational study. The project was approved by the Ethics Committee for Analysis of Research Projects of Hospital das Clínicas of the School of Medicine, University of São Paulo, Brazil (CAPPesq HCFMUSP no. 1.735.316). The procedures for data collection began after the informed consent form was signed by each patient or his/her legal guardian.
Participants
Adult patients admitted to the emergency room (ER) of Hospital das Clínicas who were diagnosed with ischemic stroke and, by medical request, were evaluated for swallowing at the bedside by the Speech and Language Pathology therapist from the same hospital between September 2016 and February 2017, were enrolled in this study.
The inclusion criteria adopted in this study were patients who: were aged ≥ 18 years; had clinical stability according to medical records; had a confirmed diagnosis of acute stroke according to neurological medical evaluation and CT scan; in the acute phase of the disease (2-7 days after stroke); had no respiratory involvement; Glasgow Coma Scale (GCS) score ≥ 12 (i.e. only patients with mild brain injury or normal neurologic conditions were included in order to guarantee that they were able to follow simple commands); absence of previous feeding complaints or changes in diet ( food consistency); no previous use of an alternative feeding method; no tracheostomy; and no history of surgical procedures involving the head and neck region.
The steps for data collection are described below.
Functional level of swallowing
To determine the functional level of swallowing, the American Speech-Language-Hearing Association National Outcomes Measurement System (ASHA NOMS) was used 10 . This scale is a multidimensional instrument for assessing the supervision required for feeding and the type of diet, with scores ranging from 1-7. For the present study, the level of swallowing functionality was determined after completion of the Speech-Language Pathology Protocol for Dysphagia Risk Evaluation 9 , which is routinely used by the Speech-Language Pathology Division at the hospital for swallowing assessment. The Dysphagia Risk Evaluation is indicated for early assessment of the dysphagia risk at the bedside, and its application includes administration of controlled volumes of water and mashed potatoes. The outcome indicates whether the patient can receive larger volumes of liquids/food and different food consistencies, as well as whether monitoring is required for safe feeding.
The functional level of deglutition of each patient was classified as follows: level 1) the individual cannot swallow anything safely through the mouth, and all nutrition and hydration are received through non-oral routes; level 2) the individual cannot swallow safely through the mouth but can ingest some items of various consistencies only during therapy sessions according to maximum and consistent use of clues, and an alternative route of feeding is necessary; level 3) an alternative feeding route is required, as the individual ingests less than 50% of his or her nutrition and hydration through the mouth, and/or swallowing is safe with moderate use of clues for the use of compensatory strategies, and/or the individual requires maximum diet restriction; level 4) swallowing is safe but often requires moderate use of clues for the use of compensatory strategies, and/or the individual has moderate dietary restrictions and/or still needs feeding by an alternative route or oral supplementation; level 5) swallowing is safe with minimal dietary restrictions and/or occasionally requires minimal clues for the use of compensatory strategies, and occasionally the individual can self-monitor, and all nutrition and hydration are received orally during meals; level 6) swallowing is safe and the individual eats and drinks independently, rarely requiring minimal clues for the use of compensatory strategies and often self-monitoring when difficulties occur, but avoiding some specific food items (e.g., popcorn and peanuts) and/ or additional feeding time (due to dysphagia) may be necessary; and level 7) the individual' s ability to feed independently is not limited by swallowing function, and feeding is safe and efficient for all consistencies and compensatory strategies are effectively used when necessary.
To guarantee the reliability of the data, all speech therapists responsible for evaluation of swallowing at the bedside received specific training to define the functional level of swallowing. The functional level of swallowing was determined in the first clinical evaluation and following the resolution of dysphagia or at the time of hospital discharge. The patients were assessed by speech therapists with experience in evaluating and treating dysphagia, who were trained to apply the same treatment program.
All patients included in the study received individual treatment for swallowing rehabilitation until they were able to return to oral feeding or until they were discharged from hospital or moved to an intensive care treatment unit. Experienced speech-language pathologists, who were trained to deliver the same treatment program, saw all of the patients included in the study once a day for half an hour. Overall, treatment involved the use of direct and indirect therapy techniques to rehabilitate swallowing. Direct therapy involved controlled food offerings, even if in small volumes, for swallow training. Indirect therapy involved the use of exercises for oral motor training. It is important to highlight that swallowing and airway protection maneuvers were also used when necessary, in order to guarantee safe oral feeding and, consequently, the removal of the alternative feeding method.
Indicators of clinical prognosis of swallowing functionality
To determine the clinical prognostic factors associated with changes in swallowing functionality, the following demographic and clinical variables were included: age; sex; comorbidities; laterality of the ischemic stroke (right hemisphere, left hemisphere or bilateral hemispheres); impaired cerebral circulation (anterior or carotid region -involvement of the middle and anterior cerebral arteries, posterior or vertebral basilar region -involvement of the posterior cerebral artery) 11 ; time between evaluation of swallowing and speech therapy discharge (in days); time between speech-language assessment and hospital discharge (in days); number of speech therapy sessions until return to oral feeding; indications of requiring an alternative feeding method after swallowing assessment; indications for withdrawal of the alternative feeding method during speech therapy; number of speech therapy sessions before withdrawal of the alternative feeding method; and patient outcome (speech therapy discharge, hospital discharge, discontinuation of care due to worsening of the clinical condition, hospital transfer or death).
Data analysis
The data collected were statistically analyzed using SPSS version 25 software. Quantitative data were subjected to descriptive analysis (the mean and standard deviation) and inferential analysis to compare the groups (the Kruskal-Wallis test for multiple comparisons with post hoc analysis of pairs by Dunn' s test with Bonferroni correction, if significant). Qualitative data were subjected to descriptive analysis (the total count and percentage) and inferential analysis to compare the groups (Pearson' s chi-square test with post hoc peer analysis by Dunn' s test with Bonferroni correction, if significant). For the present study, patients who presented with a functional swallowing level on the ASHA NOMS scale of 6 or 7 at the time of resolution of dysphagia or at hospital discharge were considered to have a positive result. The level of significance adopted in all analyses was 5%.
RESULTS
The study sample consisted of 295 participants. For the purposes of statistical analysis, the patients were grouped according to the ASHA NOMS score obtained in the initial speech-language evaluation as follows: levels 1 and 2 -ASHA1 (51 participants); levels 3, 4 and 5 -ASHA2 (96 participants); and levels 6 and 7 -ASHA3 (148 participants) 12, 13 . Table 1 shows the comparison of demographic variables and GCS scores between the groups.
The analyses indicated significant differences between groups for age and GCS score. The ASHA3 group were significantly younger compared with the other groups. The ASHA3 group had a significantly higher GCS score compared with the other groups. The ASHA2 group also scored significantly higher than the ASHA1 group. Table 2 shows the comparisons of stroke laterality and the form of impairment of the cerebral circulation (anterior or carotid region, posterior or vertebrobasilar region).
No significant difference was found between the groups for ischemic stroke laterality. Concerning the cerebral circulation impairment, a significant difference was found between the ASHA1 and ASHA3 groups, and the ASHA1 group had a greater number of patients with involvement of the cerebral circulatory system. No significant differences were observed in the other comparisons. Table 3 shows the comparison of comorbidities. The total number of comorbidities was found to be higher than the number of participants in the sample since overlapping pathologies were observed (the same participant may present with more than one disease associated with stroke).
A significant difference was observed between the groups for the presence of comorbid dementia. The ASHA3 group had a significantly lower number of participants with dementia compared with the other groups. No significant differences were found in the other comparisons. Table 4 shows the comparisons between the groups for clinical variables and the outcomes of the patients. Significant differences were observed in all variables tested. In general, the ASHA1 and ASHA2 groups presented with worse results compared with the ASHA3 group.
DISCUSSION
In the present study, patients with poor swallowing functionality had a mean age older than 70 years, greater impairment of the anterior cerebral circulation after stroke and a worse GCS score (≤ 14 points), required more time to start speech therapy for swallowing rehabilitation, were hospitalized longer, used an alternative feeding route, required more speech therapy sessions to withdraw the alternative feeding route, required more time to return to oral feeding, had a worse outcome (they were discharged from speech therapy less often and were more likely to die) and presented with a higher frequency of dementia.
The impact of age on the increase in the incidence of dysphagia has been extensively documented in the literature, corroborating the results of the present study. The prevalence of dysphagia in the elderly population (between 20% and 40% for individuals over 55 years) is higher than that in the general population (between 6% and 9%) 14, 15 . The aging process is usually associated with brain atrophy, deterioration of neural function and reduced muscle mass 16 , and these changes may have an impact on the swallowing process. Studies have documented reduced pharyngeal contraction amplitude, pharyngeal shortening, decreased propulsion/tongue strength and decreased palatine velum strength to assist displacement of a bolus in healthy elderly individuals 17 . The effects of age on reducing isometric forces and the pressure required for swallowing seem to progress with age 18 . The literature also points to the association between age and the decrease in activation of airway protection mechanisms during swallowing, favoring bronchopulmonary penetration/aspiration 19 . In our study sample, patients with worse swallowing functionality (ASHA1), in addition to being older, also showed a lower level of consciousness and a higher frequency of dementia as a comorbidity. According to the literature, the prevalence of dysphagia in the elderly population increases substantially, reaching 80% in the presence of age-related diseases such as stroke and dementia 7 . Delayed triggering of the swallowing reflex and reduction of laryngeal elevation have been associated with bronchopulmonary aspiration in post-stroke patients 20 . In patients with dementia, the literature points out that the prevalence of dysphagia varies between 13% and 57% 21 . According to the literature, aspiration of liquids is the main characteristic observed in this population 22 . In addition, the literature also describes that patients with dementia usually present with the interruption of actions involving the preparatory phase of swallowing as a consequence of the related cognitive deficits, as well as inadequate oral motor control of the bolus, delayed swallowing reflex, reduction in laryngeal elevation and valleculae residue, all of which contribute to the increased morbidity and premature death 23 . Although the patients included in this study did not report previous swallowing difficulties and changes in diet consistency (i.e. inclusion criteria), we cannot prove that these patients did not have previous dysphagia. The present study did not find differences between the groups for the laterality of brain injury. Although the laterality of swallowing has already been investigated, the exact mechanism involved in this process remains unknown 3 . One study investigated this swallowing laterality in healthy participants and found left hemisphere dominance in 35% of them, right hemisphere dominance in 7%, and non-laterality of swallowing in the other participants 24 . In another study using magnetic resonance imaging, the researchers identified activation of the following brain areas during swallowing: the primary motor cortex, primary somatosensory cortex, cortical supplementary motor area, prefrontal cortex, transverse temporal gyrus, insular cortex, internal capsule, cingulate gyrus, speech areas, auditory association area and sensory-motor association areas 25 . In this study, lateralization toward the right hemisphere was greater than that toward the left hemisphere during swallowing tasks. Thus, the lateralization of brain activity in swallowing, both in normal individuals and in individuals after stroke, remains controversial.
Studies that classify dysphagia based on vascular territory are rare and also present divergent results. A previous study indicated that dysphagia is more frequently observed in patients with middle cerebral artery infarction and is significantly more associated with the size of the lesion than the site of the lesion 26 . Other studies have found that signs of bronchopulmonary aspiration and pharyngeal dysfunction are frequently observed in patients with involvement of the posterior vascular territory 26, 27 . The present study was performed in an ER unit that does not keep severely ill patients; these patients are referred to intensive care units. Therefore, patients with posterior cerebral artery infarction with brainstem involvement, who usually exhibit more severe clinical features and greater swallowing impairment 28, 29 , do not remain in the ER. This fact may explain why, in the present study, the group with the worst swallowing function (ASHA1) had greater impairment of the anterior cerebral circulatory system.
Regarding outcomes, our results indicated that patients with poor swallowing functionality at the initial evaluation were less often discharged from speech therapy and were more likely to die compared with those in the other groups. In the hospital where the data collection in this work was performed, because it is a tertiary service, clinical stability is not always related to complete swallowing rehabilitation. Therefore, an individual may be discharged with resolution of the clinical condition but may still require speech therapy intervention. In this study, only 47% of the individuals were discharged from speech therapy, while the others were referred to rehabilitation centers for speech therapy followups. This result corroborates the data in the literature indicating that 50% of post-stroke patients remain with dysphagia after hospital discharge and that more severe dysphagia is a predictor of a unfavorable outcome and a higher mortality rate 30 . Furthermore, according to the literature, the need for an alternative feeding pathway in post-stroke patients also showed a correlation with a higher mortality rate and a worse outcome 26, 30 , despite the placement of a feeding tube to reduce the risk of bronchopulmonary aspiration 31 . In the present study, 94% of the ASHA1 patients had an indication for an alternative feeding route after the speech-language evaluation. Use of a feeding tube may promote colonization of the oropharynx with harmful bacteria 32, 33 , and most cases of aspiration pneumonia are of bacterial origin 33 . The present study has some limitations. Stroke extension was not included as an analysis variable. The comparison of the outcomes of patients with different stroke severities in future studies may help better define speech-language pathology rehabilitation in this population, as the severity of stroke is described as being a risk factor for dysphagia 26, 34 . Regarding the presence of dysphagia prior to the stroke, patients did not have a formal swallowing assessment on file to exclude this condition. Although patients did not report previous swallowing difficulties, this possibility must not be discarded and may have influenced our results. Moreover, the identification of dysphagia in this study was clinical, and confirming the diagnosis by objective evaluation of swallowing is important. Videofluoroscopy of swallowing is considered the "gold standard" for evaluating bronchopulmonary penetration/aspiration. In the present study, performing videofluoroscopy in the individuals was not possible due to limitations of the clinical condition, displacement, positioning, and high cost, among others. Finally, the results presented cannot be generalized, as this is a study of a single care center for patients with acute stroke.
In conclusion, the results suggest that patients with acute stroke admitted to ERs with an age ≥ 70 years, a GCS score ≤ 14, involvement of the anterior cerebral circulatory system and dementia should be prioritized by a speech and language therapist for swallowing evaluation and rehabilitation.
